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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 1-16 are rejected under 35 U.S.C. 101 because the claimed invention is directed to 
non-statutory subject matter. 

Regarding claims 1-16, the abstract idea of classifying plaque is not practically applied. It 
is suggested that claim 1 be modified to include a step describing what is done following plaque 
classification, i.e. prescription of further treatment based on the type of plaque classified. These 
claims have been examined in accordance with the "Interim Guidelines" for patent subject 
matter eligibility (see 1300 OG 142, 22 November 2005). 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claim 33 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing 
to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention. The claim includes the phrase "said computer," which is considered vague and 
indefinite due to the citation of multiple computers in the parent claim. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections vmder this section made in this Office action: 

A person shall be entitled to a patent imless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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6. Claims 1, 3-5, 7, 15 and 16 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Prince {'767). 

Regarding claims 1, 7, 15 and 16, Prince ('767) discloses a method of arterial MR imaging 
which may be used to for detecting, examining and grading occlusive lesions, which are 
equivalent to arterial plaque or atheroma (col. 5 line 62). Prince C767) discloses that the 
method comprises the steps of collecting an initial baseline MR image (col. 5 line 33), injecting a 
gadolinium-based contrast agent such as Gd-DTPA into the subject (Figs. 1 & 5A), and collecting 
several contrast-enhanced MR images following injection (col. 5 line 43). The MRI scanner 
disclosed by Prince C767), a 1.5T GE Signa V4.7, is inherently capable of collecting data via 
FLASH sequences (col. 13, line 3). Prince ('767) further discloses determining the intensity 
distribution over time from the images from the selected region (Fig. 9) 

Regarding claims 3 and 4, Prince C767) teaches the collection of image data at the time 
of elevated arterial contrast, equivalent to the enrichment phase (col. 6 line 53). Prince C767) 
teaches that such a time occurs between 10 and 50 seconds post-infusion, equivalent to 
approximately one minute following injection of the contrast agent (col. 8 line 29), 

Regarding claims 5 and 6, Prince C767) discloses the collection of image data post- 
infusion and following the time of elevated contrast absorption, which is equivalent to the 
flushing phase as described by the applicant (col. 4 line 59, Fig. 9). Prince C767) shows that, for 
three patients, the flushing phase occurs at approximately 3 minutes post-infusion in the aorta 
and IVC (Fig. 9), and it is obvious that the flushing phase for the rest of the vascular system 
occurs in the same time frame as for these two anatomical regions. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 2 and 9-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Prince 
C767) in view of Cai (2002). 

Regarding claim 2, Prince C767) teaches all limitations of claim 1 as described above. 
Prince C767) is silent with respect to the method of classifying plaque. Cai (2002) teaches that 
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plaque may be classified according to composition, which is well known in the art to be a direct 
indicator of propensity for dislodgement, also known as vulnerabiUty (p. 1369, Table 1). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of invention 
to modify Prince ('767) by adding the step of classifying plaque according to composition as a 
direct indicator of vulnerability, in light of the teachings of Cai (2002). 

Regarding claims 9-14, Prince C767) teaches aU limitations of claim 1 as described above. 
Prince C767) is silent with respect to the basis of plaque classification. Cai (2002) discloses 
plaque classes including plaque composed of lipid content, thrombus, fibrotic content, and 
calcification (p. 1369, Table 1). It is known in the art that small blood vessels may form around 
arterial plaque and thereby contribute to its vulnerability, and as such it would have been 
obvious to one of ordinary skill in the art to classify plaque by the presence of such angiogenic 
growth in view of the method disclosed by Cai (2002). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of invention to modify the method of Prince C767) by 
further classifying plaque in different groups based upon the presence of deposits, small vessel 
formation, inflammation, fibrotic content, and/or calcification in order to better predict risk of 
vulnerability, in light of the teachings of Cai (2002). 

9. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Prince C767) in 
view of Clarke (2000). Prince C767) discloses a method for classifying plaque in a blood vessel 
as described above. Prince (^767) does not disclose defining a line in the series of MR images 
and determining the respective intensity distributions along those lines. Clarke (2000) teaches 
the use of a maximum likelihood classification algorithm, which evaluates signal intensity on a 
pixel by pixel basis across a series of images (p. 306, Fig, 1), in order to provide for an automated 
method of analyzing MR images for plaque to reduce operator error. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of invention to modify Prince C767) by 
adding a pixel-by-pixel analysis algorithm, which inherently creates intensity lines, to more 
accurately classify plaque, in light of the teachings of Clarke (2000). 

10. Claims 17-33 are rejected imder 35 U.S.C. 103(a) as being unpatentable over Prince 
C767) in view of Clarke (2000). 

Regarding claims 17-33, Prince ('767) discloses an apparatus that meets all limitations of 
these claims, with the exception of a diagnostic computer supplied with data from the system 
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computer for calculating signal intensities and classifying plaque in a plurality of classes 
including those representing composed of fat deposits, inflammations, fibrous tissue, or 
calcifications (Figs. 1 & 5A, col. 17 line 31, col. 6 line 53, col. 8 line 29, col. 4 line 59, Fig. 9). 
Clarke (2000) discloses an algorithm for classifying plaque based on composition, which is 
known in the art to be a direct indicator of propensity for dislodgement (p. 306). It is obvious 
that a computer algorithm inherently must be used with a computer, llie algorithm of Clarke 
(2000) employs multispectral analysis to assess the material present in the region. It is well 
known that spectral analysis and intensity distribution both quantify the amount of a specific 
type of material present in an image. The algorithm of Clarke (2000) calculates signal intensity 
on a pixel by pixel basis, in which the pixels can inherently create lines, and further analyzes the 
intensities across a series of images of the same region, motivated by the need to minimize 
operator error via image processing automation (Fig. 1). Furthermore, the computer of Clarke 
(2000) classifies plaque according to presence of fibrous plaque, calcification, cholesterol, fibrin, 
cellular plaque and intraluminal thrombus (p. 306 II2), and the obviousness of including a class 
for small vessel formation in view of the method of Cai (2002) has been previously addressed 
here. Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use the apparatus of Prince C767) with the diagnostic computer and algorithm of 
Clarke (2000) to easily and accurately classify plaque composition and vulnerability. 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Choudhury (2002) and Mofidi (2001) clearly demonstrate that it is known in the art 
that small vessel angiogenesis is a risk factor for plaque vulnerability. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Parikha Solanki whose telephone number is 571.272.3248. The 
examiner can normally be reached on M-F, 8 - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian Casler can be reached on 571-272-4956. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
AppUcation Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

PS 

Parikha Solanki . 
30 August 2006 A / / 
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